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Appendix A
Groundwater-Monitoring Well Logs

The following pages include the lithology and construction details for the Operable Unit 7-13/14
groundwater-monitoringwells.
Additional information can be found in the following wells:
. Wells MISA, M3S, M4D, M6S, M7S, and M10S containthe vertical correction
. Wells OW-2 and A1 1A31 contain well modifications
o Wells M11S, M12S, M13S, M15S, M16S, and M17S contain natural gamma-ray logs
. Wells M11S, M12S, M13S, and M14S contain neutron logs
. Wells M11S, M12S, M13S, and M14S contain gamma gamma logs
. Wells M11S, M12S, M13S, M15S, M16S, and M17S contain caliper logs
o Wells M15S and M16S contain video logs

The notation in the lower right corner of the individual video logs of Wells M15S and M16S
indicates the well depth in feet.
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WELL COMPLETION DIAGRAM: WELL # A11A31 - MA
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[ ik By
Basait Rubble 4
14010 150 0. b
5 3
Black Basalt : Seal Interval: Q30 35385, - 4
150 1o 155 &, Seal Material: Noat coment gout. S
Frnctured Basalt b 5
15520 164 1. ’_
Biack Buasalt ' 2
164 10 167 B, Borehole Interval: 30 10 638 1, « .
Borchole Size: 11,88 in. .
o
167w 1778 5
Biack Basslt :
1770199 . b3
: )
Basaltic Swod 2 ing Interval: =1.0 10 $9%8 fi,
199 10 204 & < Casing Sizex 6.0 0
: 2 Casing Mazcrial Siainkas. sioel.
Basalt ¥ e
204 10273 2, v g
Sand £
2731278 R Seal Interval: 35310 360,582, - FEY
Soa! Material: Beptogite peltets 1/4 jp, E¥: Tost. Type: Vaporport
i fpery Seal Interval: 368 10 369, - 5] Inst. Depth: 362
278w 328 8. Scal M al: B " liets 124 & i’ Packing: 8/12 Silica sand
£
Silzy Sand . o=
DEwIB2 N T o peel: M1 42831 ;_’
Basalt y
32w N Seal Ioterval: 428,510 477 £ 4
M 2o AN
Basalt Rubbic Seal Material: Begtouite peliews 144 i, f57] inst. Type: Yaporpon
36510 373 1L sallnterval: 449 10 4511, - ey Inst. Depth: 442
Seoal Material: Bentonite peliets 14 in, jd Pecking: 812 Silice sand
Basalt .
373 10 408 £, e
. B
No Remrns o i
P 45710 534 B -
i Sl g e
v |
Black Basalt i
452 10 495 1 .
) o
NO Rewsras Seal Interval: 534 10 541 A,
495 0 S19 . Sea! Material: Bentonite peliets 14 in, Iast. Type: Maporpom
Sexl Interval: 548.5 10 5625 fi- Inst. Depth: 342
Basalt Seal Maserial: Bentonite pelic 14 iz, |3 Packing: 812 Sllica ssd
51910 336 0. Wams Level: <
NO Retrns Date: nnee
536 10553 8. Seal Interval: 562.% 10 638 £
Basalt Seal Material: §/12mesh Silica sand Screen Tnterval: 59810628 8
55310570, Pump Depth N Screen Type: Wire wrap
No Retarns Pump Type: Subseeraible Screen Mawcrial: Stainiess scel
: 638 1 BLS——e " Siot Size: 2
570 10579 11, Tot! Depty e Stot I::gﬂ): Q‘zf:?
Basals Scroen Packing: Sand
51910 94 1,
Broken Basait
5594 15 504 .
Basalt
604 10 638 &,
Well M7S
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FEET

100

800

700

WATER LEVEL ACCESS TUBES
WELL CAP

FEET
oy ‘n
i 02 SURFACE SEDIMENTS 4" SURFACE BOREHOLE
40" CARBON STEEL SURFACE
}l CASING 1 FT STICK UP -
L L
(LI 2-93 BASALT
l b
I ¢
I -
Fypine 9398 BRICKREDARKOSICSAND . ... ... ... Bl B0 .. e aaee e b v rvve e
sa120 MASSIVE DENSE BASALT 100 ’
| | OXIDIZED FROM 88-100 R
IJ]-&‘E‘UI 120150 MASSIVE DENSE BASALT & STAINLESSSTEEL CASING
saisma: 150-151 INTERBED a
U 151-164 OXIDIZED VESICULAR BASALT L
T 164-166 FINE GRAINEDSAND
f %"” 166-200 VESICULAR FRACTUREDBASALT ~
L - 200-206 VESICULAR OMIDIZED REDSCORIA- - - -~ -~ -l M. o ooe oo P U
= 2 e e 200
213215 RED ARKSOIC SAND
i 815-217 BASALTPOOR RETURNS ~
THUL 1;_218 9 Ba S LT
Illl )‘1& i 225230 RUBBLE ZONE FILLED W/SEDIMENT OR 878 BOREHOLE
ik !
Kﬂi LITHOLOGY
I 200090 swoar O sasaLt 300
[T SAND B
DI EE5
i E ouar -
i SEDIMENT L
L 5
SR soos00 rracTUREDBASALT u. BENTONITE . ... R
1 ieih e 400
l 5 i
I‘I] ’“)“\ ” 400-478 MASSIVE BASALT -
TIYHYIT 5
FHEETY - B
Al 470482 MR Y FINE RED/ORANGE SAND : L
# . BASALT a
AU == 38%497 LlﬁH% TANGAND- .+ oo v wim e el UPFS L L i i s . e v
TN 500
TN L
u{ l WATER LEVEL ACCESS
j 497-514 BASALT TURE AT 567
VAPOR PORT 557 FEET
Inl‘llll y “WWATER LEVEL 567 FEET ENED INTERVAL 556-560 FEET =
! fk\\m 574605 DENSE BASALT L pUMP 607.2 FEET -
WL * cosgoe Vorammarangs =TT e e e
il 608-611 BASALT SCREENED INTERVAL 604-624 FEET
AT )~ 611-611.5 FRACTURED ZONE TOTAL DEPTH 624 FEET -
611.5614 BASALT
‘ 614-615,5 VOID/FRACTURE -
15.5-620.5 RUBBLE ZONE
620.5-626 BASALT B
..................................................................................... ook

Well M11S (South-MON-A-00 1)
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M11S(South-MON-A-001)

Natural Gamma Neutron Gamma Gamma Caliper
API-GR API-N cPs INCH

0]

B i< ¢) I

- -200

< 400~ - - .. 400

.. 500

- 800

- 00t

ATV

ceggott | rreerreereeees i D

Well M11S (South-MON-A-001) (continued)
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100

200

300

400

500

600

700"

0-4 SUAFACE SEDIMENTS

R
It

DL

il

4-62 DENSE BASALT FRACTURED AT -38"

570-575 FRACTURED VESICULAR BASALT

o ST SASBASALT WISOMEFRACTURES- - » =+ st sessasansansasaassassassasansansansansnssnansanannanns .

T
TG
1) {6286 RED OXIDIZED SCORIA
T 85-57.RED ARKOSIC SAND INTERBED OXIDIZED
I 67-114 DENSE BASALT
i mll{& | 114191 BASALT
e 131-137 SEDIMENTARY INTERBED
ISR PREDOMINATLY RED CLAY
JI
T
LT 137-240 DENSE BASALT
SR
i X
A0
Uit
HIN
MR 240-250 MASSIVE DENSE BASALT
% 250272 BRICK REDMED SAND INTERBED
CLAYEY NEAR 268
272-287 BUFF CLAY
26742 BASALT
$42-345 SEDIMENTARY INTERBED
345-347 FRACTURED BASALT W/NTERBED MATERIAL
347-359 BASALT
Sow— 356-365 NO RETURNS
I” l‘i‘(\l I
... |. LmHoLoey | .
A
iy B ensaur
”“)%L‘ ” 3B5-507 BASALT SAND
T E=d oy
T SEDIMENT
10
T
{0 191,11 P
} LA b s07-515 RED oXIDIZED VESICULAR BASALT
HIU T 515-522 MASSIVE BASALT TRAGE FEOX
it 5225225 CLAY LAYER ON TOP OF BASALT
5530 RED OXIDIZED YESICULAR BASALT
530-546 OXIDIZED MASSIVE RED BASALT
e 546-550 MOIST CUTTINGS BASALT
M 550-563 BASALT TRACES OF WATER IN DISCHARGE
Bl 503565 FRACTURED OXIDIZED VESICULAR BASALT
i 365-570 MASSIVE BASALT SOME WATER

(e WATER LEVEL ACCESS TUBE
WELL CAP

FEET

4" SURFACE BOREHOLE
10 CARBON STEEL SURFACE
CASING 1 FT STICK UP

€' STAINLESS STEEL CASING

~€— § 718" BOREHOLE

AS BUILT LEGEND
S8 CEMENTGROUT
220 penTonmE
SAND

BBl c~veEDMATERIAL

WATER LEVEL ACCESS
TUBE AT 540

"W yATeR LEVEL 533 FEET

T SCREENED INTERVAL 528-538FEET
d- PUMP 560 FEET

| SCREENED INTERVAL 548-568 FEET
TOTAL DEPTH 572 FEET

tol 8 8 o5 5 S

Well M12S (South-MON-A-002)
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M12S(South-MON-A-002)

FEET

100

- 300

- -400-

600 1

TT700

Natural Gamma
APLGR

Neutron Gamma Gamma Caliper
APIN cPs INCH

20000 40000 60000 O 5 10

1 " :

Well M12S (South-MON-A-002) (continued)
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svvﬁé\TER LEVEL ACCESSTUBE

FEET SURFACE FEET
10" CARBON STEEL
0 S«——CASING 1 FT STICKUP 0
T 0-2 SURFACE SEDMMENTS T 4" SURFAGE BOREHOLE
7 ‘lkm 275 BASALT
U
1911} 1]1‘1 i [~ 7565 FRAGTURED BASALT
B5-63 VOID
et A AN - - sasssssssssssssssssssssssansaannnnnnnannnas 0 KGENEN BRI, L ... ... sssssssssssasssEssaEEEEEE sy oigk ] sssssssssssssas
100 100
3-134 BASALT
€ STAINLESS STEEL CASING
134158 UNCONSOLIDATED SAND & GRAVEL
200 b BRIRN - v e B B X IETTITIITTTTerees
154283 DENSEBASALT
€~ 9 7/8" BOREHOLE
I 283.285 CINDER ZONE
300 e PHBBIOBABALT c v mh R e v s e a i ca . e L | BOO | e
310-321 SEDMENTARY INTERBED UNCONSOLIDATED SAND
& GRAVEL
AS BUILT LEGEND
BEE CccMENT GROUT
.................. LITHOLOGY | ...k NN 77 = 1S TRy B
21494 DENSE BASALT &
S| e ' -
SAND CAVED MATERIAL
s ouv
SEDIMENT
il WATER LEVES ACCESS
i1 H TUBES (2 A
P s d844048 TRACETANCLAYMOISY el Ree T T L
500 o 500
I
505-540 BASALT
2/ §49-556 SAND INTERBED
[ 556572 BASALT
N b 572575 FRACTURED VESICULAR BASALT
IR APOR PORT 501 1FEET
W . srseurmotuReDeasar SCOEENED INTERVAL 593,1-6081 FEET .., S A
600 1 WATER LEVEL 59 600"
1% |‘ 814-634 VESICULAR OXIDIZED BASALT
JEN YA
W tou1 rAOTURED BeSALT SCREENED INTERVAL 623.1-643.1 FEET
5648 5 FRAGTURED BASALT TOTAL DEFTH €45.5 FEET
JO0 I T e o LAERERERPPPPRRTRLE

Well M 13S (South-MON-A-003)
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M13S(South-MON-A-003)

Natural Gamma Neutron
API-GR API-N

ET o 100 200 0 1000 3000 5000

- 100

.. .400-

-

1T B0

TT700

0

Gamma Gamma Caliper

CPS

INCH

20000 40000 60000 0 5 10 15 20 FEeT

Well M 13S (South-MON-A-003) (continued)
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FEET

100

200

400

500

800

700

FACE SEDIMENTS
”““ 248 MAREIVE DENRE BARALT
By oy -
Il :
i&ﬁ%
[T
80.5-220 BASALT
]
{1
Ii[)
J]n'lll .............. L T T
22032 SEDMENTAHY INTERBED
L
I
1L
1A 253 BASALT
L
%HH .............................................
I
. “il 1322 RETY UNCONSOUDATED SAND
Nl 322351 BASALT
T 381-262 REDEHSH BRN UNCCHEOLIDATED SAND
”lu , K BRM UNCONSOLIDATED SAND
R oo LTHOLOGY | .
i s
Ul "illll [J| eosts BasaT SAND
T E= o
N_‘ il SEDIMENT
Jill
AIIOUR. -
LU
iR | 518530 WELL SORTED UNCONSOLIDATED BAND
:_‘ssgﬁ; .'i?d’.?t\’r FRACTURED BASALT WATH CLAY
HINY
T[]  5ée-590 BaSALY
ORANGE SILT GRADING TO SAND !
© " bo0d BASALTT T T WATER LEVEL 000FEET |
9 FRACTVRED YESICULAFR BASALT
TH COUDIZED, VESICULAR BASALT
[ T

WaTER LEVEL ACCESS TUBE
WEEL CAFP

107 CARBON STEEL SURFACE
CASING 1 FT STICK UP

FEET

4" SURFACE BOREHOLE

£" STAINLESS STEEL CASING

© 7/8" BOREHOLE

AS BUILT LEGEND
MR cevenTaRouT
LS, BENTONTTE
E sano

[FEEER CAVEDMATERIAL

WATER LEVEL ACCESS
TUBES {2) AT

FYAPOR PORT 581 FEET

"4~ PUMP 832 7 FEET
SCREENED INTERVAL 62466346 FEET

TOTAL DEFTH 845 FEET

Well M14S (South-MON-A-004)
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M14S(South-MON-A-004)

Natural Gamma Neutron
API-GR API-N

FEET

Gamma Gamma
cPs

INCH

20?00 40(‘)00 60?00

Caliper

g e e e e

.. -400-

500

Well M14S (South-MON-A-004) (continued)
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12-13-9%

Wister Level Date: _ '_1"

Orit Pl At & Water

Completion Depth: __820 ft bis

0
-t
=
0]
€
@
c
©
=

S S S S —. N
& T # ¥

F " g vt
{217 gaons purged
e B

P L ——y

185 - 235 b st e Dk groy 441, aphaniic, dersn. |

Ty R e e

[ wesictes. covime presers. Oy

Well M15S (South-MON-A-090)
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Completion Depeh- __§1 fi bty
Preferred well name is M16S

. = . E—
ar Driled 1 999-2000
e Deptn: G503 R0

-
O e {0 e e Bt ® 1R
| i

O b ok o SR v N LR o dl L i AL bl g

& b8

8

TR I

L

. DO ///gx,,

1 1 |
2
¥
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it ]
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13=3 | i
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ottt nitks Zore [Slen kagtosk ERL 12306 pg. 27 )

304371 i 294 1) 796 Dis W rud ceund uichly
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Well M 16S (South-MON-A-010)
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RWMC-MON-A-162
weLL Name: (M17S)

Driller,DYRECF. Hight _ Togays Date: 215-01

Facility: ctd, Casper '
Well Type: Monitoring Geologist okt ’ rm;tﬁer Leval: 578
: s i . Bucket auger/air
wetl Status Active Dol Method: v 4110100
il Fuid:_AF Water Level Dats:
Yaar Grilled; _1998/2000 D —TTTHERE
Total Depth 665 Land Surface: SJ1S2188C.  Water Level Access: n/a
StatDate _10/12/99 _E017.0NE8MP
End Date  _1I5/0Q
»
Compistion Depth: §28.5'
FEET WELL BOKX
0 " 2 L8 STICRUB . &
[ % H ! h
/ HA
r / 023" GC Surficiat sediments, 5an0 ek, ravel c.ay % : 5 (- SURFACE BOREHOLE |‘
2 / : 'E E;f—_zrmonsresl.sunmecasus b
LA ‘j w
749 ¥
i 23-45° Basal, Fresh wivasicies, some ofivine present i; : r
" "iES&'Basalleighwm.M@[\M.rﬁ@» | sok -
g;ﬁ;‘aﬂﬁl:gn"fgsh ety wmmdﬂm é::l : B
BE.74" Bazalt, top of new low wivesicular dusky fed basall aag a
- very il soil flows i v ro -
L HHH e—22" Bexe
L 7485 aaall, reddish biack wigome clay on surlaces i’ i L
H
— i
N 88-101' Basa, minulséy wasicular, dark gray only slightly :Ej Ei 18" CARBON STEEL CASING L
100+ - L I A ’;E HH - -.100._ ,,,,,
L E] S 1o1-111-50aioerbed oose, mocorsta, red, dam ity sar 1 E’i r L
W Ej
- 4 -
- a tre—15 12" Borenots L
B 1 e 11 3" caRBON STEEL CASING i
wsob - Mgl : s BT} S
L 1112185 Bagatl, micro vesicyiar, dark gray. Fréctured, med strong ﬁ L
L ‘ s L
" LITHOLOGY b B S TEGEND i
] et LB | e
~ v 4 GC —
o~ E 4 BRIl seNTONITE SLURRY
200 "W A " GRANULAR BENTONITE | 200
» : E [ sano |
f— ! . [ :
i— 215204 B%sawmesmm. vesicular. very dusty rad, E H L
T &) 8 224-238° SM Sandy sity interbed, loose, moderate reddish brawn E 3 . r
L 4 L
2501 e - & 2801
a
L d o1 Borehais %
L ﬁmﬁ?‘t vighiy e - gyisn Back. ! Er‘s‘smm.sss STEEL CASING N
I ;o '
L - ; L
300 |_ egsxwegasan(q B égwmcﬂ?tﬂdywmm vesicular, rubbly 7 R | Contveconnetpens 300

continued on pegs 2
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RWMC-MON-A-162

WELL NAME: (M17S)page 2

FEET

300

350

400

450

500

550

670

Continued from peevious page

306-32¢ W’WW-WWW

vesicular
32Q-350; Basalt, shightly weathered to strongly

| vary dusty red

355-375" Siightty weatﬁeml vesicular basail

375-448' Basalt, frash, dense wiolvine, strong, dark gray

| 460-470 Basalt, ing vesic
dergo

| 470475 Vesicular o dense bassit

475-550 Basalt, fresh, dense dark wi oocasional
2ones of vesicies and fractures ki

LITHOLOGY
T sasar
RIEY

Ciay

560-573 Basalt, fresh, densa, Dark gray

573-583 SM Sandy sit, loasaly compacted, damp

S83-505 Basalt, frash, dark gray

£05-665 Sasalt, mierataly weathered, vesicular grading
mmdmaman:ngw.mmng

Total Depth 665

A-30

T 350-355 Bagalt, siightly weathered vesicular to denss,

" "446-460° Basalt, slighly weathéred 16 irest vesicular,
dusty brown

AR B e SR A U R LR A I LR E LR RU UL U SRR EEAA I AR LR RS LUR LR R AL » e RN

LTI YT ITTTXNNY

.. . .

Continued from previous | saga

CEMENT GROUT

GRANULAR BENTONITE PLUG -

BENTONITE SLURRY
1 B2
[

(ARG LLLEEAREERARAIELLELLILLELLLTIAILLALBTLALRALR S AR A TR G A R R A R LR Y

s

(TWY

SCREENED INTERVAL 588.5-628,5'

[

BUMP B25

300 ~

350

400}

--480

L6501 ...




reg

100

200

400

600 L

1 STICKUP

£ Eor oy

1.5 STICKUR
T3 ST and 5308, windblown surficial eposits
3.78 Basait, fractured
78-127 Sedimentary interbed, dry, unconsocidatad Ll
H
LITHOLOGY

127-185' Basatt, fractured ) gasen
interbed
RREL

185-235' Basalt, fractured, broken basalt rubbie, and some

sedimentary infilling

235-245' Sedimentary interbed

245-430 Basalt , fractured -

430435 y interbed

435-595' Basalt, fractured

™ Totat Depth 598°

Well M16S (USGS-OBS-A-127)
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8" CARBON STEEL CASING

1 1ot

123

6" CARBON STEEL CASING
FROM -1.5 - 481

7 7/8” REAMED SURFACE BOREHOLE -

o
10" CARBON STEEL SURFACE CASING “r

9 7/8" REAMED SURFACE BOREHOLE

100

200

AS BUILT LEGEND
{77 cement grOUT
BENTONITE SLURRY
GRANULAR BENTONITE
1 sanp

300

491"

STAINLESS STEEL CASING
FROM 491496

FY
@

SCREENED iNTERVAL
496-556"

TOP OF PUMP 546"

REAC RRRAR
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400

500

600
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Appendix B

Sampling-and-Analysis-Plan Tables
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